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AMENDED CLAIMS 
(received by the Intemationai Bureau on 2 October 2000 (02. 1 0.00); 
original claims M 4 1 replaced by new claims 1- 1 50 ( I S pages)] 

i. A pun'fied polypeptide comprising a mammalian A$p2 polypeptide thai cleaves a 
raamnwlian P-aniyloid precursor prottiu (APP), or a fmgnwnt, analog, or derivaiivc of said 
mammalian Asp2 polypeptide thai roains the APPclMving activity. 



2. A puriHcd polypeptide according to claim 1. selected from the group consisting of: 

(a) a polypeptide comprising a purified human Asp2(a) amino acid sequence set fonli in SEQ 
ID NO: 4 ox a fragment thereof thai cleaves APP; 

(b) a polypeptide comprising n purified human Asp2(b) amino acid sequence set forth in SEQ 
ID NO: 6 or a fragment thereof that cleaves APP; 

(c) a polypeptide comprising the murine Asp2 amino acid sequence set forth in JJRQ ID NO: 
8. or a fragment thereof thai cleaves APP; 

(d) a polypeptide comprising a purified polypeptide having an amino acid ficquence thai is at 
least 95% idenrical to (a), (b), or (c). 



3. A purified polypeptide according to claim I, comprising a purified human Asp2{a) 
amino acid sequence set forth m SHQ ID NO: 4 or a fragment thereof that cicavu APP, 



4. A purified polypeptide according to claim 1, said polypeptide conq>rising a portion 
of the human A5p2(a) amino acid sequence set forth in SEQ ID NO: 4, said portion including amino 
acids 22-501 of SEQ ID NO: 4 and lacking amino acids 1-21. 

5. A pudfLed polypeptide according to claim 1, said polypeptide comprising t portion 
of the human Asp2(a) amino acid sequence set forth in SEQ ID NO: 4 effective to cleave APP, said 
polypeptide lacking transmembnroe domain amino acid residues 455-477 of SEQ ID NO: 4. 

6. A polypeptide according to claim 5, said polypeptide lacking amino acids 454-501 of 
SEQ ID NO: 4. 

7. A purified polypeptide according to claim 1, comprising a purified human Asp2(b) 
amino acid sequence set forth in SEQ ID NO: 6 or a fragment thereof that cleaves APP. 



8. A partfied polypeptide according to claim i , said polypeptide comprising a portion 
of the human Asp2(b) amino acid sequence set foftli iJi SEQ ID NO: 6, said portion including amino 
acids 22-476 of SiiQ ID NO: 6 and tacking amino adds 1-2 1 . 
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9. A purlHed polypeptide according to claim 1. said polypeptide comprising a ponion 
of the human Asp2(b) amino acid sequence set forth in SEQ ID NO; 6 effective to cleave APF, said 
polypeptide lacking transmembrane domain amino acid residues 43CM52 of SEQ E) NO: 6 

10. A purified polypeptide according to claim 1, comprising the murine A&p2 amino acid 
sequence set forth in SRQ TO NO: 8, or a fragment thereof that cleaves APP. 

11. A purified polypeptide according to claim 1 comprising a fragnrjcnt of a mammaliun 
Asp2 polypeptide, wherein the purified polypeptide lacks the transmembrane domain of said 
niammaliaD Asp2 polypeptide. 

12. A fusion protein comprising a polypeptide accordrag to any one of claims 1-10. and 
which further includes a hetcrologouii tag amino acid sequence. 

13. A polypeptide according to any one of claims 1-12, wherein the polypeptide clcavci: 
human APP or bunum APP-Sw at the ^secretasc rccogmtion site. 

14. A polypeptide according to any one of claims 1-3. 5-7, or 9-13, wherein the 
polypeptide lacks any mammalian Asp2 pro-peptide sequence. 

15. A polypeptide according to claim 14, beginning with the N-tcrminal sequence 
ETDEEP. 

16. A polypeptide according to any one of claims 1-3, 5-7, 9, or 1 1-15, selected from the 
group consisting of: 

(a) a polypeptide comprising a portion of the amino acid sequence set forrli in SEQ ID 
NO: 4 effective to cleave APP, wherein the polypeptide lacks amino acids 1-45 of SEQ ID NO: 4; 
and 

(b) a polypeptide comprising a portion of die amino acid sequence set forth in SEQ ID 
NO; 6 effective to cleave APP, wherein the polypeptide lacks amino acids 1-45 of SEQ ID NO: 6. 

17. A purified polynucleotide comprising a nucleotide sequence that encodes a 
polypeptide according to any one of claims 1 to 16, 
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1 8. A polynucleotide according lo cUim 17, sciected from the group consisting of. 

(a) a polynuclcotitltt comprising the nucleotide 5;equence set forth in SEQ ID NO. 3; 

(b) a polynucleotide comprising ihu nucleotide sequence set forth in SEQ ID NO: 5; 

(c) a polynucleotide comprising the nucleotide sequeiKC set forth in SEQ ID NO. 7; 

(d) a polynucleotide coniprisliig a uuclcutidc sequence that is at least 95% idcniical to (a), 
(b), or (c). and that encodes a polypeptide lhai cleaves APP; and 

(e) a fragment of (a), (b), (c), or (d) that encodes a polypeptide that cleaves APP. 

19. A polynucleocidc according to claim 17 comprising a nucleotide sequence selected 
from tlic gix»up cunsisling of SHQ ID NOs: 21, 23, 25. 27, 29, and 31 . 

20. A purified polynucleotide according to claim 17, seleaed from tlie group consisting 

of; 

(a) a purified polynucleotide that comprises a nucleotide sequence that encoders amino acids 
22-501 of SEQ ID NO: 4 and lacks adjacent nucleotide sequence encoding amino acid.s 1-21 of SEQ 
ID NO: 4; and 

(b) a purified polynucleotide that comprises a nucleotide sequence that encodes amino acid^ 
22-476 of SKQ ID NO: 6 and lacks adjacent nucleotide sequence encoding amino acids 1-21 of SEQ 
lDNO:6. 

21. A purified polynucleotide according to clzdm 17» selected from the group consisting 

of. 

(a) a purified polynucleotide compriiiing a tmcleotide sequence that encodes a portion of the 
human Asp2(a) amino acid sequence set forth in SEQ TD NO: 4 effective to cleave APP» and vrfiereii) 
the polynucleotide lacks adjacent nucleotide sequence encoding transmembrane domain amino acid 
residues 455-477 of SEQ ID NO: 4; and 

(b) a purified polynucleotide comprising a nucleotide sequence that encodes a portion of the 
human Asp2(a) amino acid sequence set forth in SEQ ID NO: 6 effective to cleave APP. and wherein 
the polynucleotide lacks adjacent nucleotide sequence encoding transmembrane domain amino acid 
residues 43{M52 of SBQ ID NO: 6. 

22. A purified polynucleotide according to claim 21, said polynucleotide lacking 
nucleotide sequence encoding amino acids 454-501 of SEQ ID NO; 4. 
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23. A purified polyniiclcotide according to claim 17 comprising & fragment of a 
mammalian Asp2 polynucleotide, wherein tlie fragment lacLs nucicoLidc .sequence encoding tiie 
transmembrane domain of said mammalian A!;p2 polypeptide. 

24. A purified polyniiclcoiide according to claim 17, wherein the poI>Tiucleoiide lacks a 
nucleotide sequence encoding a mammalian Asp2 pro-pcptidc sequence. 

25. A vector comprising a polynucleotide according to any one of claims 1 7-24. 

26. A vector according to claim 25 thai is an expression vector wherein the 
polynucleotide h opcrably linked to an expression control sequence. 

27. A host cell transformed or iransfected with a polynucleotide according to any one of 
claims 17-24. 

28. A ho5i cell transformed or transfected wiili a vecior accorxiing to claim 25 or 26. 

29. A host cell according to claim 28 that is a mammalian cell. 

30. A host cell according to claim 28 or 29 that expresses the polypeptide on its surface. 

31. A host cell according to claim 28 or 29 that secretes the polypeptide encoded by the 
polynuclcittide. wherein the secreted polypeptide lacks a transnaemhrane domain. 

32. A host cell acceding to any one of claims 27-3 1 , wherein the host ceil i.*; transfected 
with a nucleic acid comprising a nucleotide sequence that encodes an amyloid prccuritor protein 
(APP) or fragment thereof that includes a protease recognition site recognized by the polypeptide. 

33. A ho.st cell according to claim 32. wherein the host cell is transfected with a nucleic 
acid comprising a nucleotide .<«queTice that encodes an amyloid pre^rsor protein (APP). 

34. A host cell according to claim 33, wherein the host cell is transfected with a nucleic 
acid comprising a nucleotide sequence that encodes an amyloid precursor protein (APP) that itKludcs 
two carboxy-iermina! lysine residues. 
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35. A hosi cell acxording to any one of claiiw; 32-34, wherein the AHP or Inigmeni 
thereof includes the APP Swedish iimiaiion sequence KM->NL imniediaicly upstream of tlie P- 
secretase cleavage site. 

36. A hosi cell according to any one of claims 32-35 that expresses the polypeptide and 
the APP Of APP fragment on its surface. 

37. A metliod of making a polypepiick that cleaves APP, comprising steps of CQliuring a 
host cell according to any one of clairas 27-36 in a ailnirc niedium under conditions in which the cell 
produces the polypeptide that is encoded by the polynucleoiide. 

3&. A method according lo claim 37, further comprising a step of purifying the 
polypeptide from the cell or the culture medium. 

39. A method for identifying agents that inhibit the activity of hurnaji Asp2 aspanyl 
protease (HU'Asp2), con^rising the steps of: 

(a) contacting amyloid precursor protein (APP) and a polypeptide according to any one 
of claims 1-16 in the presence and absence of a test agent; 

(b) dcicrmining the APP processing activity of the polypeptide in ihc presence and 
absence of the test agent; and 

(c) cOTBpmng tiie APP processing activity of the polypeptide in the prcttence of the test 
agent to the activity in the absence of the test agent to identify an agent that inhibits the APP 
processing activity of the polypeptide, wherein reduced activity in ihc presence of the test 
agent identifies an agent that inhibit*; Hu-Asp2 activity. 

40. A fncth(xl according to claim 39, wherein the polypeptide in a recombinant 
polypeptide purified and isolated from a cell tiansfonned or transfected with a polynucleotide 
comprising a nucleotide sequence that encodes the polypeptide, 

41. A method according to claim 39, 

wherein the polypeptide is expressed in a cell transfonned or transfected with a 
polynucleotide comprising a nucleotide sequence that encodes the polypeptide. 
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wherein ihe contacting comprises growing ihe cell in the presence and abj;cncc of the 



test agiini, and 



wherein the detennining step comprises measuring AI'I* processing activity of the 



cell. 



42. A method according to claim 41, wherein the determining step comprises measuring 
the production of amyloid beta pcpiide by the cell in the presence and absence of the tc^t agent. 

43. A method according to claim 41 or 42, whcrrin the cell h a human embryonic kidney 
cell line 293 (HEK293) cell. 

44. A method according to any one of claims 40-43 wherein the nucleotide sequence is 
selected from the group consisting of; 

(a) a Ducleoiide sequence encoding llic Hu-Ajip2(a) amino acid sequence sei forth in 
SEQ ID NO: 4; 

0>) a nucleotide sequence encoding the Hu-Asp2(b) amino acid sequence set forth in 
SEQ ID NO: 6; 

(c) a nucleotide sequence encoding a fragment of Hu-Asp2(a) (SEQ ID NO: A) or Hu- 
Asp2(b) (vSEQ ID NO; 6), wherein said fragtuent exhibits asparlyl protease activity characteristic of 
Hu-Asp2(a) or Hu-A5p2(b); and 

(d) a nucleotide sequence of a polynucleotide that hybridizes under stringent 
hybridization coaditions to a Hu-Asp2-cncod3ng polynucleotide selected from the group consisiing of 
SBQ ID NO: 3 and SEQ ID NO: 5. 

45. A method according to any one of claims 40-43, wherein the Hu-Asp2 comprises the 
Hu-Asp2(a) amino acid sequence set forth in SEQ ID NO; 4. 

46. A method according to any one of claims 40-43, wherein the Hu-Asp2 comprises the 
Hu-Asp2(b) amino acid sequence set forth in SEQ ID NO: 6. 

47. A roed)od according to any one of claims 40-43, wherein the Hu-A<^2 comprises a 
fragment of Hu-Asp2{a) (SEQ ID NO: 4) or Hu-Asp2(b) (SEQ ID NO: 6). wherein said fragment 
exhibits asparty! protease activity characteristic of Hu-Asp2(a) or Hu-Asp2(h). 
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48. A method according to any one of claims 4(M7» wherein the cell comprises a vector 
that comprises the polyuucleoiidc. 

49. A method according to any one of claim!; 39-48, wherein the APP compriscf; the 
Swedish mutation (K-> N, M-> L) adjacent to the P-sccretasc processing site. 

50. A method according to any one of claims 3949. wherein the APP furtlicr comprises 
a carboxy-tenninal di-lysine. 

51 . A method for identifying agents thai modulate the activity of Asp2 aspartyl protease, 
comprising the steps of: 

(a) contacting a purified and isolated polypeptide according to any one of claims 1-16 
and amyloid precursor protein (APP) in the presence and absence of a teiit agent, wherein the 
Asp2 asparty! protease is encoded by a nucleic acid molecule that hybridizes under stringent 
hybriidization conditions to a Hu-Asp2-encoding polynucleotide selected from the group 
consisting of SEQ ID NO: 4 and SEQ ID NO: 6; 

(b) dcicrraining the APP processing activity of tbc polypeptide in the presence and 
absence of the test agent; and 

(c) comparing the APP processing activity of the polypeptide in the presence of the test 
agent to the activity in the absence of the agent to identify agents that modulate the activity of 
ihc polypeptide, wherein a modulator that is an Asp2 inhibitor reduces APP processing and a 
modulator that is an Asp2 agonist increases such processing. 

52. A method according to any one of claims 39-51, further comprising a step of treating 
Alzheimer's Disease with an agent identified as an inhibitor of Hu-Asp2 according to steps (ii)-(c). 

53. Ttic use of an agcni identified as an inhibitor of Hu-Asp2 according to any one of 
claims 39-41 in the manufacture of a medicament for the treatment of Alzheimer's Disease. 
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54. A method for assaying for modulators of (W&ccrctase activity, comprising the steps 

of: 

(a) conlacling a first composition with a second composition boih in the presence and in 
the absence of a putative modulator compound, wherein the first composition comprises a 
polypeptide according to any one of claims 1-16, and wherein the second composition comprises a 
substrate polypeptide having an amino acid sequence comprising a ^secretase cleavage site; 

(b) measuring cleavage of the subsirate polypeptide in die presence and in the absence of 
the putative modulator compound; and 

(c) identifying modulaion; of p-secretase activity from a difference in cleavage in iht; 
presence versus in the absence of the putative modulator compound, wherein a modulator that is a p- 
sccretase antagonist reduces such cleavage and a modulator that is a ^secrciase agonist increases 
s*uch cleavage. 

55. A method according to claim 54, wherein the polypeptide of the fivf^i compositiovi 
comprises a polypeptide purified and isolated from a cell transformed or cransfected with a 
polynucleotide comprising a nuclcocidc sequence that encodes the polypeptide. 

56. A u«tbod according io claim 54, wherein the polypeptide of the first composition is 
cxpessed 'in a;, cell transformed or iran.vfectfid with a polynucleotide comprising a nucleotide 
sequence that encodes the polypeptide* and wherein the mea.<;uring step comprises measuring APP 
processing activity of the ccU. 

57. A method according to claim 54, wherein the first composition comprises a purified 
human Asp2 polypeptide. 

58. A method according to daim 54, wherein the first composition comprises a soluble 
fragment of a human A5p2 polypeptide that retains Asp2 fU!i;ecretase activity. 

59. A method according to claim 58 wherein the soluble frugment is a fragment lacking 
an Asp2 transmembrane domain. 

60. A method according to claim 58, wherein the substrate polypeptide of the second 
composition con:iprises the amino acid sequence SEVNLDAEFR, 
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61. A method according co claim 58> wherein ihc substrate polypeptide of the second 
composition comprises the amino acid sequence HVKMDAEF. 

62. A method according to claim 58, wherein the second composition comprises a 
polypeptide having an amino acid sequence of a huinan amyloid precursor protein (APP). 

63. A method according to claim 62, whercin the human amyloid precursor protein is 
selected from the group coosiMing of; APP695» APP75K and APP770. 

64. A method according to claim 63, whercin the human amyloid precursor protein 
includes at least on mutation sclccitsd from a KM^ NL Swiss mutation and a V-> F London 
mmatioti. 

65. A method according to claim 62, wherein the polypeptide having an amino acid 
sequence of a human AFP ftirthcr comprises an amino acid sequence comprising a marfter sequence 
attached amino-termiiial io the amino add sequence of the human amyloid precursor protein. 

66. A method acconling to claim 62, wherein the polypeptide having an amino acid 
sequence of u.human AFP further comprises two lysine residues attached to the carboxyl terminus of 
the amino acid sequence of the human APP. 

67. A method according lo claim 54, wherein the secoiKi composition comprises a 
eukaryotic ccU that expresses amyloid precursor protein (APP) or a fragment thereof containing a 
secretase cleavage site. 

68. A method according to claim 67, wherein the APP expressed by the host cell is an 
APP variant thai includes lwu cartxixyUcrminal lysine residues. 

69. A method according to any one of claims 54-68, farther comprising a step of trwiting 
Al;^cimcr*s Disease with an agent identified as an inhibitor of Hu-Asp2 according to steps (a)-(c). 

70. The use of an agent identified as an inhibitor of Hu-Asp2 acconling to any one of 
claims 54-68 in the manufacture of a medicament for the tttatntcnt of Alzheimer's Disease 



87 



AMENDED SHEET (ARTICLE 19) 




169 




PCT/US99/20881 



WO Oi 



71. A method for identifying agents that inhibit the activity of human Asp2 aspan}! 
protease (Hu-Asp2), compnRmg the steps of: 

(a) growing a cell in the presence and absence of a test agent, wherein the cell expresses 
a polypeptide according to aiiy uiic of clairm t-16 and expresses on amyloid precursor 
protein (APP) thai comprises a cart>oxy-terniinal di-lysine (KK); 

(b) determining t)\e APP processing activity of the cell in the presence and absence of 
the test agent; and 

(c) con^>anng the APP processing activity in the presence of the test agent to the activity 
in the absence of the test ageni to identify an agent that inhibits the activity of Hu-Asp2, 
wherein reduced activity in the presence of the test agent identifies an agent that inhibit5 Hu- 
Asp2 activity. 

72. A method according to claim 71, wherein the APP further comprises the Swedish 
mutation (K^ N» M-> L) adjacent jo the p-secreiase processing site. 

73. A method accoiding to claim 71 or 72, wherein the host cell has been transformed or 
transfected with a polynucleotide comprising a nucleotide sequence that encodes a Hu-Asp2, wherein 
said nucleotide sequence ts selected from the group consisting of: 

(a) a nucleotide sequeDce.,encoding.,the.HurA.^2(a> amino add sequence set forth in 
SEQIDNG:4; 

(b) a nucleotide sequence encoding the Hu-A«p2(b) amino acid sequence set forth in 
SEQIDN0:6; 

(c) a nucleotide sequence ciicoding a fragment of Hu-Asp2(a) (SEQ ID NO: 4) or Hu- 
Asp2(b) (SEQ ID NO: 6), wherein said fragment exhibits aspanyl protease activity* characteristic of 
Hu-Asp2(a) orHu-Asp2(b); and 

(d) a nucleotide sequence of a polynucleotide that hybridires under stringent 
hybridization corKiitions to a Hu-Asp2-encoding polynucleotide selected from the group consisting of 
SEQ ID NO: 3 and SEQ ID NO: 5. 

74. A method according to any one of claims 71-73, further comprising a step of treating 
Alzheimer's Disease widi an agent identified as an inhibitor of Hu-Asp2 according to steps (aHc). 

75. The use of an agent identified as an inhibitor of Hu-AAp2 according to any one of 
claims 7 1-73 in the manufacture of a medicament for the trcatnKnt of Alzheimer's Disease. 
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76. A mcihod of reducing cellular production of ainyloid bcu (Ap ) from amyloid 
prccursoT protein (APP)» comprising step of tran&forming or transfecting cells with an ami -sense 
reagent capable of ftducing Ajip2 polypeptide production by reducing Asp2 transcription or 
transUtion in the cells, wherein reduced Asp2 polypeptide produciion in the cells; correlates with 
reduced cellular processinf; of APP into Ap . 

77. A method of reducing cellular production of arayJoid beta (AP ) from amyloid 
precursor protein (APP), comprising steps of; 

(a) ideatifyiag iiuumiuilian celU that produce Ap ; and 

(b] transforming or iransfecling the cells with an anti-sense reagent capable of reducing 
Asp2 polypeptide production by reducing Asp2 transcription or tranKlation m the cells, 
wherein reduced Asp2 polypeptide produciion in the cells coaelates with reduced cellular 
processing of APP into Ap . 

78. A method according to claim 77, wherein the identifying step comprises diagnosiag 
Alzheimer's disea.se» where Aldieimefs disease comelMcs with the existence of cells that produce 
Ap that forms amyloid plaques in the brain. 

79. A method according to aiiy one of claims 76-78> wherein the cell is a neural cell. 

SO. A method according to any one of claims 76-79. wherein the anti-sense reagent 
comprises an oligonucleotide comprising a single <;iranded nucleic acid sequence capable of binding 
to a Hu-Asp mRNA. 

81, A method according lo any one of claims 76-80, wherein the anti -sense reagent 
comprises an oligonucleotide comprising a single stranded nucleic acid sequence capable of binding 
loaHu-AspDNA. 

82. A polypeptide comprising the amino acid sequence uf a inammatian amyloid protein 
precursor (APP) or fragment ibcrcol' containing an APP cleavage site recognizable by a mamroalian 
p-secretase, and ftmhcr comprising two lysine residues at the carboxyl terminus of the amino acid 
sequence of the mammalian APP or APP fragment. 
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83. A polypeptide according to claim 82 comprising the amino acid sequence oJ a 
mammalian amyloid protein precursor (APP), and further comprising iwo lysine residues ai the 
carboxyl lem^inus of the amino acid sequence of the mammalian amyloid protein precursor. 

84. A polypeptide according to claim 82 or 83» wherein the mammalian APP is a humai\ 

APR 

85. A polypcpCide according to any one of claims 82-84, wherein the human APP 
comprises at least one variation .elected from the group consisting of a Swedish KM-^NL mutation 
and a London V717-^F mutation. 

86. A polynucleotide comprising a nucleotide sequence that encodes a polypeptide 
according to any one of claims 82-85. 

87. A vector comprising a polynucleotide according to claim 86. 

88. A vector according to claim 87 wherein said polynucleotide is operably linked to a 
promoter to promote expression of the polypeptide encoded by the polynucleotide in a host cell. 

89. A host cell tnuiiifonncd or transfected with a polynucleotide according to claim 86 or 
a vector accorduig to claim 87 or 88. 

90. A host cell according to claim 89 that is a mammalian celL 

91. An isolated nucleic acid molecule comprising a nucleotide sequence at least 95% 
identical to a sequence selected from the group consisting of: 

(a) a nucleotide sequence encoding a Hu»A.^p polypeptide selected from the 
gn?up consisting of Hu-Aspl, Hu-A.<ip2(a), and Hu-Asp2(b), wherein said Hu-Aspl, Hu-Asp2(a) and 
Hu-Asp2(b) polypeptides have the complete amino acid sequence of SEQ ID N0:2, SEQ JD N0:4, 
and SEQ ID No:6, respectively; and 

(b) a nucleotide sequence completnentary to the nucleotide sequence of (a). 

92. The nucleic acid molecule of claim 91, wherein said Hu^Asp polypeptide is 
Hu-Aspl. 
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93. Tilt imclcic acid iitolctulc of ciaim 91, wherein said Hu-Asp polypeptide is 
Hu-Asp2(a). 

94. 11)6 nucleic acid molecule of claim 91, wherein said Hu-Asp polypepiide is 
Hu.Asp2<b), 

95. An isolaicd nucleic acid molecule comprising polynucleotide which hybridizes under 
stringeni conditions to a polynucicoiide comprisiog a nucleotide sequence selected from: 

(a) a nucleotide sequence encoding a Hu-Asp polypeptide selected from the 
group consisting of Hu-Aspl» Hu-Asp2(a), and Hu-Asp2(b), wherein Hu-Aspl, Hii-Asp2(a) and 
Hu-Asp2(b) polypeptides have ihc complete amino acid sequence of SEQ ID N0:2, SEQ ID N0;4, 
and SEQ ID Ko:6, respectively; and 

(b) a nucleotide sequence complementary to the nucleotide sequence of (a). 

96. A vector comprising the nucleic acid molecule of any one of claims 9 1 -95. 

97. The vector of claim 96, wherein said nucleic acid molecule is operably linked to a 
promoter for the expression of a Hu-Asp polypeptide. 

98. A host cell comprising the vector of claim 96 or 97. 

99. A inetbod of obtaining a Hu-Asp polypeptide comprising culmring the host cell of 
claim 98 and isolating said Hu-Asp polypeptide. 

100. An isolated Hu-Aspl polypeptide coTnpri.?ing an amino acid sequence at least 95% 
idenucal to a sequence comprising the amino acid sequence of SEQ ID N0:2. 

101. Ad isolated Hu-Asp2(a) polypeptide cotnpri.sing an amino acid sequence at least 95% 
identical to a sequence comprising the amino acid .sequence of SEQ ID N0:4. 

1 02. An isobtfid Hu-Asp2(a) polypeptide comprising an amino acid .sequence at least 95% 
identical (o a sequence comprising the amino acid sequence of SEQ ID N0:8. 



91 

AMENDED SHEET (ARnCLE 19) 



wo 00/17369 PCT/US99/20881 



103. All Lsolaicd antibody ibat binds specifically to the Hu-Asp polypeptide of any of 
clainw 100-102. 

104. A celt according to claim 98 that is a bacterial cell. 

105. A bacterial cell of claim 104 where the bacteria is £ rati, 

106. A cell according to any one of claims 27-36 or 98 tiiat is a cukaryotic cell. 

107. A cell according to any one of claims 27-36 or 98 that is an insect cell. 

108. An insect cell of claitn 107 where the insect is 5f9, or High 5. 

109. An insect cell of claim 107 where the insect cell is High 5. 

1 10. A ceil according to any one of claims 27-36 or 98 that is a mamnialian cell. 

111. A mammalian cell of claim 1 10 selccitd from the group consisting of human, rodent, 
lagomorph, and primate cells. 

112. A mammalian cell of claim 1 1 1 that h a human cell. 

113. A mammalian cell of claim 112 selected from the group consisting of HEK293 and 
IMR-32 cells. 

114 A mammalian cell of claim 111 that is a pritnate cell. 

115. A primate cell of claim 1 14 that is a COS-7 cell. 

116. A mammalian cell of claim 1 1 1 thai iji a rxxient cell. 

117. A rodent cell of claim 1 16 selected from, CHaKl, Ncuro-2A, 3T3 celli;. 
1 1X. A cell according to any one of claims 27-36 or 98 that is a yeast cell. 
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1 19. A cell according lo any one of claims 27-36 or 98 ihat is an avian cell. 

120. Any isoforin of Amyloid Precursor Protein (AFP) mcxitried such that the lasi iwo 
carboxy terminus amino acids of that isoform arc both lysine residues. 

J2l. The isoform of APP from claim 130 compri.<;ing the isoform known as APP695 
modified so that ic<t last two carbo;cy terminus amino acids are lysines. 

122. The isoform of claim 121 comprising SEQ. ID, 16. 

123. The isoform variant of claim 121 comprising SBQ. ]D. NO. 18 or 20. 

124. A nucleic acid encoding a polypeptide according lo any of claims 1 20-123. 

1 25 . An cukaryotic cell comprising a nucleic acids of claim 1 24 . 

126. ^ , Anxukarypiiccell coir^prising a polypeptide of claim 120-123. 

127. An eukaryotic cell according to claim 125 or 126 that is a inammaliam cell. 

128. A mammalian cell according lo claim 127, selccicd from the group consisting of 
HEK293 and Neuro2a, 

129. A method according to any of claimii 39» 41-50, 54, 56, and 71-73 in which the 
determining or measuring step comprises measuring the acoount of amyloid beUi-pcpiide released into 
growth medium of the cell and/or the anxjunt of CTF99 Iragmcnis of APP in cell lysates. 

130. The method of claim 129 wherein the cell is from a human, rodent or insect cell line. 
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131. A method for identifying agcuL*: t}\at modulate the activity of human Aspi aspanyl 
protca.'^: (Hu-Aspl), comprising (he steps of: 

(al contacting amyloid precursor protein (APP) and a Hu-Aspl polypeptide in the 
presence and ab^nce of a test agent; 

(b) determining the APP processing activity of the polypeptide in the presence and 
absence of the test agent; and 

(c) comparing the APP processing activity of the poiypepudc in the presence of the ic^it 
agent to the activity in the absence of tl\e test agent to identify an agent th:\( 
modulates the APP processing activity of the polypeptide^ whereici a mtjdulator that 
is an Asp J inhibitor reduces such cleavage and a modulator that is a Asp! agonist 
incns'dSGs such cJeavage. 

132. A ri>etI>od according to claim 131 wherein the polypeptide is the polypeptide of claim 

100. 

133. A mclht>d according to claim 131, wherein the polypeptide is a recombinant 
polypeptide purified and isolated from a cell transformed or trausfected witJi a polynucleotide 
comprising a nucleotide sequence that encodes the polypeptide. 

134. A method according to, claim 131. or. 132, wherein the polypeptide is expressed in a 
cell transformed or tfaa<tfeciisd with a polynucleotide comprising a nucleotide sequence that encodes 
the polypeptide, 

wherein the contacting comprises growing the ccJi in the presence and absence of the test agent, and 
wherein the determining step comprises measuring APP processing activity of the cell. 

135. A method acconrfing to claim 134, wherein the determintng step compri.ves measuring 
the production of amyloid beta peptide by the celt in the preseiice and ab.sciiu: of the test agent. 

136 A method according to claim 134 or I35» wherein the cell is a human embryonic kidney 
ceU line 293 (HEK293)cttlL 
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] 37. A method according to any one of claims 133- 1 36 wherein the nucleotide sequaicc is 
seieaed from the group consisting of 

(a) a nucleotide sequence encoding the Hu-Aspl amino acid sequence set fortii in SEQ 
ID NO: 1; 

(b) a nuclcoiidii sequence encoding ft fragment of Hu-Aspl (SEQ ID N0:1), wherein 
said fnignwnt exhibits aspartyl protease activity charactcriiitic of Hu-Aspl 

(c) a nucleotide sequence of a polynucleotide that hybridizes under stiingem 
hybtidization conditions to a Hu-Aspl -encoding polynucleotide having the sequence 
set forth in SEQ ID NO: 1. 

138. A method according to any one uf ulaims J 34- 137, wherein the cell comprises a 
vector thatxjon^riscs the polynucleotide. 

139. A method according lo any one of claims 13M38, wherein the APP comprises the 
Swedish mutation (K-> N, M-^ L) adjacent to the p-secretasc processiTig site. 

140. A method according to any one of ctaims 131-139, wherein the APP further 
M -v comprises a carboxy-ternunal di-lysine. 

Ml . A method according to any one of claims 131-140, wherein the test agent is an inhibitor 

142. A method accordiog to any one of claims 131-140. whendn the test agent is an agonist 

143. A method according to any one of claims 131-142» further comprising a step of 
treating Alzheimer' k Disease with an agent identified as an modulator of Hu-Aspl according to steps 
(nHc). 

144. The use of an agent identified as an inhibitor of Hu-Aspl according to any one of 
claims 131-142 in the manufacourc of a medicatnent for the tnsatnient of Alzheimer*s Disease. 

145. A method of reducing ccHuiar production of amyloid beta (Ap ) from amyloid precursor 
protein (APP). comprising step of iransfonning or transfecting cells with an anti-sense reagent 
capable of reducing A-spl polypeptide production by reducing Aspl transcription or translation in the 
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cells, wherein reduced Aspl polypcplidc» production in the cells correlates with reduced celluUr 
processing of APP into Ap . 

146. A method of reducing cellular production of amyloid beta (Ap ) from amyloid 
precursor protein (APP), comprising steps of: 

(a) identifying mammalian cells that produce Ap ; and 

(b) iransfornung or transfeciing the cells with an anii-scnse reugeni capable of reducing 
Aspl polypeptide production by reducing Aspl transcription or translation in the 
cells, wherein reduced Aspl polypcpdde production in the ceils correlates with 
reduced cellular processing of APP into Ap , 

147. A iweiliod according lo claim 146, wherein the identifying step comprises diagnosing 
Alzheinxr's disease, wherc Alzheinyer's disease correlates with the existence of cells that produce 
Ap that forms amyloid plaques in the brain. 

148. A RKlhod according to any one of claiius 145-147, wherein the cell is a neural cell 

149. A method according to any one of claims 145-148, wherein the anti-sense reagent 
comprises an oligonucleotide comprising a single' stranded nucleic acid sequence capable of binding '' 
to a Hu-Aspl mRNA. 

150. A method for die tdcntificaiioQ of an ageni that deceases the acdvity of a Hu-Asp 
polyp^tide selected from the group consisting of Hu-Aspl , Hu-Asp2(a), and Hu-Asp2(b), the noathod 
coinpiising 

(a) detenmning the activity of said Hu-Asp polypeptide in the presence of a test 
agent md in the absence of a test agent; and 

(b) comparing the activity of said Hu*Asp polypepude determined in the 
prtseoce of said test agent to tlve activity of said Hu-Asp polypeptide 
determined in the absence of said test agent; 

whereby a lower level of activity in the presence of said test agent than in the absence of said test agent 
indicate.^ that said tesiX agent has decreased the activity of said Hu-Asp polypeptide.. 
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Statement Under Article 19 

The amendment requeued is the substitution of application pages 61-78 filed herewith for 
application pages 61-78 as originally filed. Tlic substirutc pages contain new claims 1 -1 50 to 
replace claims 1041 as originally filed. 

These omcftdments do not impact the disclosure or drawings in any way. The amended ckinxs all 
find support throughout the application ns originally fiiexi Thu*i, the amendmentK do nor go 
beyond the disclosure of the application as filed. 

A noH'Cxhauslivc listing of sonx: of the support is pointed out in the letter which accompames this 
StalcTO&nt. 
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I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -60 as originally filed 

Claims, No.: 

1-130 as received on 27/11/2000 with letter of 24/11/2000 

Drawings, sheets: 

1/1 8-1 8/1 8 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. S This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

see separate sheet 

4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
B claims Nos. 1 9. 

because: 
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□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specif^: 

□ the description, claims or drawings {indicate particular elements beloW) or said daims Nos. are so unclear 
that no meaningful opinion could be formed {specify^: 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

B no intemational search report has been established for the said claims Nos. 19. 
IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
El paid additional fees. 

□ paid addrtionat fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1. not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

El not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of intemational preliminary 
examination in establishing this report: 

S all parts. 

□ the parts relating to claims Nos. . 



Form PCT/tPE A/409 (Boxes l-VII). Sheet 2) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US99/20881 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



3, 6, 7. 16, 22, 82-85, 93, 94, 120-123, 126 
91,92. 95-105 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



82-85, 120-123, 126 
3, 6, 7,16. 22. 91-105 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



3. 6, 7. 16, 22, 82-85, 91-105, 120-123, 126 



2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item I 

Basis of the report 

1. Pages 1-85 of the sequence listing fonri part of the description* 

2. The amendments filed wrth the letter dated 24/1 1/20(K> introduce subject-matter 
which extends beyond the content of the application as filed, contrary to Article 34(2)(b) 
PCT. The amended set of claims 1-130 constitute almost in its entirety an entirely 
different set of claims as it was originally filed, which renders an exhaustive 
examination thereof for added subject-matter very cumbersome. Nevertheless, multiple 
features constituting added subject-matter have been found to have been introduced in 
the claims, of which some examples are here enumerated. The following list of added 
features is by no means exhaustive: 

2.1. "Mammalian" polypeptides: the description refers only to human and murine 
polypeptides. Other mammalian polypeptides are not disclosed in the application. 

2.2. Claim 1 does not include the feature of the Asp2 polypeptide cleaving APP in 
the 3-secretase cleavage site. This feature is presented as essential in the 
disclosure of the invention. The omission of this feature introduces added subject- 
matter in claim 1 and other claims which do not include other features to 
compensate for this omission (claims 11-15, 17, 25-31 , 37, 38, and 106-1 19) and 
is contrary to Article 19(2)/Article 34(2)(b) PCT. 

2.3. Pages 20 and 21 which disclose fragments and variants, refer only to human 
polypeptides. No reference exists in the application for variants or fragments of 
murine Asp2, as claimed in claims 2 and 10. Analogously, claim 18 encompasses 
fragments and variants of the polynucleotides of SEQ ID NOs:5 and 7 not 
disclosed in the application as filed. 

2.4. Claims 4, 5, 8, 9, 20, 21 , 23 and 24 refer to polypeptides, and corresponding 
polynucleotides, lacking aminoacids 1-21 and transmembrane domains which are 
not specifically disclosed in the application. The mere identification of the 
sequence corresponding to a signal peptide or a transmembrane domain does not 
constitute an actual disclosure of polypeptides lacking such sequences. 



Form PCT/Separat Sheet/409 (Sheet 1 ) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY tntemationa) application No. PCT/US99/20881 

EXAMINATION REPORT - SEPARATE SHEET 



2.5. Coexpression of APP with a Asp2 polypeptide has been disclosed for very 
particular circumstances in example 8. Claims 32-36 constitute therefore an 
undue generalization of example 8 which introduces added subject-matter 
contrary to Article 34(2)(b) PCT. 

2.6. Cfaims 39-75, 129 and 130 refer to screen'rng methods for nriodulators of 
Asp2 aspartyl protease and have been formulated in a way that constitute undue 
generalizations of the methods disclosed in page 1 1 and 13, 28 and 29. The 
claims further include a variety of additional features picked up from various parts 
of the description and examples, were they have been disclosed in relation with 
different subject matter than the claimed screening methods. This assembly of 
various features taking out of their context and put together into a claim 
constitutes added subject-matter contrary to Article 34(2)(b) PCT. 

2.7. Claims 76-81 refer to methods for reducing cellular production of amyloid p- 
peptide and have been as well fomnulated in a way that constitute undue 
generalizations of the method disclosed Example 7. 

2.8. Claims 86-90, 124, 125, 127 and 128 refer to a polynucleotide encoding a 
modified APP according to claims 82-85, 124, 125, 127 and 128. However, the 
application discloses only three examples thereof, namely, SEQ ID NOs:15, 17, 
19. Claims 86-90, 124, 125, 127 and 128 constitute therefore an undue 
generalization and incorporate added subject-matter contrary to Article 34(2)(b) 
PCT 



Re Item IV 

Lack of unity of invention 

The present application relates to polypeptides capable of cleaving the beta-secretase 
cleavage site of APP and polynucleotides encoding them. Polypeptides with aspartic 
peptidase activity have been characterized in the state of the art (see EP-A-848062). In 
the light of the prior art a problem underlying the present application can be formulated 
as providing polypeptides capable of cleaving the beta-secretase cleavage site of APP. 
The following solution is proposed: 
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1. Polypeptides Asp-2(a) of SEQ ID N0:4 or 8. Asp-1 of SEQ ID NO:2 and Asp-2(b) of 
SEQ ID NO:6 and polynucleotides encoding them. 

A further problem identified in the application relates to a method for increasing the 
processing of the amyloid beta peptide from the amyloid protein precursor. The solution 
proposed as formulated In claims 82-90 and 120-128 is as follows: 

2. Providing an APP isoform where the last two carboxy terminus amino acids are 
Lysine residues. 

Given the essential difference between the problems posed and their corresponding 
solutions, and since in the light of the state of the art, no other technical feature could 
be distinguished as being new and common to the identified problems and 
corresponding solutions, the I PEA is of the opinion that there is no single inventive 
concept underlying the plurality of the claimed inventions in the present application, in 
the sense of Rule 13.1 PCT. The requisite unity of invention (Rule 13.1 PCT) therefore 
no longer exists inasmuch as a technical relationship involving one or more of the same 
or corresponding special technical features in the sense of Rule 13.2 PCT does not 
exist between the subject-matter of above mentioned groups of claims. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty. Inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : EP-A-0 848 062 (SMITHKLINE-BEECHAM CORPORATION) 1 7 June 1 998 

(1998-06-17) cited In the application 
D2: EP-A-0 855 444 (SMITHKLINE-BEECHAM P.L.C.) 29 July 1998 (1998-07- 

29) cited in the application 

1. Claims 3, 6. 7, 16 and 22 refer to a human Asp2(a) sequence of SEQ ID NO:4, 
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Asp2(b) of sequence SEQ ID N0:6, fragments and variants thereof and polynucleotide 
encoding SEQ ID NO:4 lacking aminoacids 454-501 . Such sequences have not been 
disclosed in the state of the art and therefore claims 3, 6, 7, 1 6 and 22 are novel and 
comply with the requirements of Article 33(2) PCT. 

1.1. Docamend D2 discloses an Aspartte protease designated ASP2 of sequence 
SEQ ID NO:2 and its encoding nucleic acid of SEQ ID NO:1 , sharing respectively 
99.8% identity with SEQ ID NO:4 and 94.8% identity with SEQ ID NO:6. Given 
their high similarity, the claimed Asp2(a) and Asp2(b) polypeptides are considered 
mere altemative equivalent variants from the sequence disclosed in D2, which do 
not provide any particular advantage or surprising effect over the sequence 

' provided in the state of the art. Claims 3, 6. and 7 do not therefor involve an 
inventive step and do not comply with the requirements of Article 33(3) PCT. 

1.2. Claim 16 refers to SEQ ID NO:4 or 6 lacking aminoacids 1-45, which 
corresponds to a fragment after cleavage with a protease. Document D2 discloses 
the Asp2 polypeptide and variants thereof obtained, for instance, by proteolytic 
processing (see page 3, par. 2). In particular, table 4 discloses a partial amino 
acid sequence of human Asp2 lacking amino acids 1-57. Claim 16 is therefore 
considered not inventive and does not comply with the requirements of Article 
33(3) PCT. 

1.3. Claim 22 refers to polynucleotide encoding SEQ ID NO:4 lacking aminoacids 
454-501 , which corresponds to the C-terminal transmembrane domain. Document 
D2 encompasses fragments of the Asp2 polypeptide lacking the carboxy terminus 
(page 5, lines 23-26). The determination of the transmembrane domain of a given 
protein is a standard procedure in the art which the skilled person would put into 
practice without the need of exercising any inventive step. Consequently, claim 22 
does not involve an inventive step and does not comply with the requirements of 
Article 33(3) PCT. 

2. Claims 82-85, 120-123 and 126 refer to isoforms of APP modified to include to Lys 
residues at the carboxy terminus. No such APP forms have been disclosed in the state 
of the art and consequently, claims 82-85, 120-123 and 126 are novel and comply with 
the requirements of Article 33(2) PCT. 
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2.1. Such a modification has never been suggested in the prior art, and moreover, 
the presence of two Lys residues at the carboxy terminus of APP involves the 
unexpected advantage of increasing the processing of the amyloid-P peptide by 2- 
4 fold. Consequently claims 82-85, 120-123 and 126 involve an inventive step and 
comply with the requirements of Article 33(3) PCT. 

3. Claims 91-99, 104 and 105 are directed to the nucleic acid encoding Hu-Aspl of 
SEQ ID NO:2, Hu-Asp2(a) of SEQ ID NO:4 and Hu-Asp2(b) of SEQ ID NO:6, vector 
and host cells comprising the same. 

3.1. Document D1 discloses the nucleotide sequence encoding aspartic protease 
ASP1 identical to SEQ ID NO:2 of the underlying application (see tables 1 and 2), 
as well as vectors and host cells comprising the same (page 8, line 45 - page 9, 
line 26). Claims 91 , 92, 95-99, 104 and 105 are therefore not novel and do not 
comply with the requirements of Article 33(3) PCT. 

3.2. Document D2 discloses the nucleotide sequence encoding aspartyl protease 
Asp2 sharing respectively 99.8% identity with SEQ ID NO:4 and 94.8% identity 
with SEQ ID NO:6. Given their high similarity, the claimed Asp2(a) and Asp2(b) 
polypeptides are considered mere alternative equivalent variants from the 
sequence disclosed in D2, which do not provide any particular advantage or 
surprising effect over the sequence provided in the state of the art and neither do 
their encoding nucleic acid sequences. Claims 93 and 94 do not therefor involve 
an inventive step and do not comply with the requirements of Article 33(3) PCT. 

4. Claims 100-102 are directed to polypeptides at least 95% identical to respectively 
SEQ ID NOs:2, 4 and 8. 

4.1. Document D1 discloses ASP1 identical to SEQ ID NO:2 of the underlying 
application (see table 2). Claim 100 is therefore not novel and does not comply 
with the requirements of Article 33(2) PCT. 

4.2. Document D2 discloses the nucleotide sequence encoding aspartyl protease 
Asp2 sharing respectively 99.8% identity with SEQ ID NO:4 and 96.2% with SEQ 
ID NO:8. Claims 101 and 102 are therefore not novel and do not comply with the 



Form PCT/Separate Sheet/409 (Sheet 5) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/US99/20881 

EXAMINATION REPORT - SEPARATE SHEET 



requirements of Article 33(2) PCT. 

5. Claim 103 refers to antibodies to the polypeptides of claims 100-102. Document D1 
discloses antibodies for the Aspl polypeptide (see page 10, lines 28-44) and therefore 
claim 103 is not novel and does not comply with the requirements of Article 33(2) PCT. 



Re Item VI 

Certain documents cited 



Certain published documents (Rule 70.10) 



Application No 
Patent No 



Publication date 
(day/month/year) 



Filing date 
(day/month/year) 



Priority date (valid claim) 
(day/month/year) 



PCT/US98/27608 
PCT/US99/05028 



08/07/1999 
16/09/1999 



24/12/1998 
08/03/1999 



31/12/1997 
10/03/1997 



Re Item VII 

Certain defects in the international application 

1. The vague and imprecise statement in the description on page 60, lines 18-22 
Implies that the subject-matter for which protection is sought may be different to that 
defined by the claims, thereby resulting In lack of clarity (Article 6 PCT) when used to 
interpret them (see also the PCT Guidelines, lll-4.3a). 



Re Item VIII 

Certain observations on the international application 

1 . The large number of the claims presently on file renders it difficult, if not impossible, 
to determine the matter for which protection is sought and therefore, the present 
application as a whole fails to comply with the requirements of Article 6 and Rule 6.1(a) 
PCT. Multiple claims appear to relate effectively to the same subject-matter and to 
differ from each other only with regard to the definition of the subject-matter for which 



Form PCT/Separate Sheet/409 (Sheet 6) (EPO-Aprt1 1997) 



INTERNATIONAL PRELIMINARY international application No. PCT/US99/20881 

EXAMINATION REPORT - SEPARATE SHEET 



protection is sought and/or in respect of the terminology used for the features of that 
subject-matter. The aforementioned claims therefore lack conciseness. Moreover, lack 
of clarity of the claims as a whole arises, since the plurality of independent claims 
makes it difficult, if not impossible, to determine the matter for which protection Is 
sought, and places an undue burden on others seeking to establish the extent of the 
protection. 

2. Claim 1 include a feature defined in terms of a desirable result ("a polypeptide that 
cleaves a mammalian p-amyloid precursor protein"). Such a definition introduces an 
unclarity in the scope of the claims, which should state the means for achieving the 
aimed result. The claims attempts to define the subject-matter in terms of the result to 
be achieved which merely amounts to a statement of the underiying problem. Claim 1 
does not therefore comply with the requirements of Article 6 PCT, 

3. It is clear from the description that the amino acid sequence of the Asp2 polypeptides 
is an essential feature to the definition of the Invention. Since Independent claim 1 does 
not contain this feature it does not meet the requirement following from Article 6 PCT 
taken in combination with Rule 6.3(b) PCT that any independent claim must contain all 
the technical features essential to the definition of the invention. 
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From the INTERNATIONAL SEARCHING AUTHORITY 



To; 

PHARMACIA & UPJOHN COMPANY 
Intellectual Property Legal Serv. 
Attn. Wootton, Thomas A. 
301 Henrietta Street 
Kalamazoo. MI 49001 
UNITED STATES OF AMERICA 


NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCTRule 44.1) 


Date of mailing 

(d3y/month/yBar) 02/08/2000 


Applicant's or agent's file referenoe 

6177. P CP 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


International apptication ^4o. 

PCT/US 99/20881 


Internationa) filing date 
(day/month/year) 23/09 ^ 1 999 


Applicant 

PHARMACIA & UPJOHN COMPANY et al. 



1 • [XJ applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Filing o1 amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 



When? The time limit for filing such amendments is nomially 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet. 



Where? Directly to the International Bureau of WlPO 
34, chemin dea Colombettea 
1211 Geneva 20, Switzerland 
Fasdmile No.: (41 -22) 740.14.35 

For more detailed Instructions, see the notes on the accompanying sheet. 



2. I I The applicant is hereby notified that no Intemational Search Report will be established and that the declaration under 
I—' Arttcie17(2)(a) to that effect is transmitted herewith. 



3. WKh regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ the protest together w'rth the decision thereon has been transmitted to the Internationa) Bureau together with the 
applicant's request to fonvard the texts of both the protmst and the decision thereon to the designated Offices. 



[ I no decision has been made yet on the protest; the applicant will be notified as soon as a decision ts made. 

4. Further «ction(s}: The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the intemational application will be published by the Intemational Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the intemational application, or of the 
priority daim, must reach the Intemational Bureau as provided in Rules dObisA and 90brs.3, respectively, before the 
completion of the technical preparations for irrtemational publication. 

Within 19 months from the priority date, a demand for intemational preliminary examination must be filed if the applicant 
wishes to postpone the errtry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated OfTices which have r^^t been elected in the demand or in a later election within 1 9 months from the 
priority date or ooutd net be elected because they are not bound by Chapter 11. 



Name and mailing address of the Intemational Searching Authority 
^T" European Patent Office, P.B. 581 8 Patentlaan 2 
Jfrt NL.2280 HV Rijswijk 



Authorized officer 

Andria Overbeeke-Slepkes 



lOTES TO FORM PCT/ISA/220 



These Notes are intended to grve the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicarrt's Guide, a publication of WIPO. 

In these Notes, •Article', "Rule", and "Section* refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has^ after having received the international search report, one opportuntty to amend the claims of the 
international application, tt should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the tatter to be published 
for the purposes of provisional protection or has another reason for amending the daims before international publication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the JntemaUonaJ application may be amended? 

Under Article 1 9, only the claims may be anfYended. 

During the international phase, the daims may also be amended (orftjTther amended) under Article 34 before 
the Irrtemational Preliminary Examining Authority. The description and drawings may only be amended under 
Aftide 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 
or, where applicable, Artide 41. 



When? Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
/ntematiorTaJ Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has beenAs fifed, see below. 



How? Either by cancelling one or more entire daims, by adding one or more new claims or by amending the text of 

one or more of the daims as filed. 

A replacement sheet must be submitted for each sheet of the daims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where daims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made In the language In whkeh the Intematfonal application is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended daims. It should not be 
confused with the "Statement under Article 1 9(1 )' (see below, under 'Statement under Article 19(1)*). 

The tetter must be In English or French, at the choice of the applicant However, tf the language of the 
International application Is English, the letter must be In English; If the language of the International application 
Is French, the letter must be In French. 



"^^^ NOTES TO FORM PCT/ISA/220 (c ntllft) 



The letter must indicate the differences between the ciaims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the irrtemalional application (it being underBtood 
that identical indications concerning several claims may be grouped) .whether 

(}) the daim is unchanged; 

Qi) the daim is cancelled; 

(tii) the claim is new; 

fiv) the claim replaces one or more daims as fiied; 

(v) the claim rs the result of the division of a claim as YiAed. 



The following examples iltustrate the manner in which amendments must be explained in the 
accompanying letter: 

1 . [Where originally there were 48 daims and after amendment of some claims there are 51]: 
•Claims 1 to 29, 31 , 32, 34, 35, 37 to 48 replaced by amended daims bearing the same numbers; 
daims 30, 33 and 36 unchanged; new daims 49 to 51 added.* 

2. [Where originally there wera 15 daims and after amendment of all claims there are 11 ]: 
*aaims 1 to 15 replaced by amended da/ms 1 to 1 1 

3. (Where originally there were 14 dams and the amendments consist in cancelling some claims and in adding 
new daims]; 

'Clajms 1 to 6 and 1 4 unchanged; claims 7 to 1 3 cancelled; new daims 1 5, 1 6 and 1 7 added." or 
•Qafms 7 lo 13 cancelled; new claims 1 5, 16 and 17 added; all other claims unchanged.' 

4. [Where various kinds of amendments are made): 

"Claims 1 -1 0 unchanged; claims 1 1 to 1 3, 1 8 and 1 9 cancelled; daims 1 4, 1 5 and 1 6 replaced by amended 
daim 14; claim 1 7 sut>dfvided into amended daims 15, 16 and 17; new claims 20 and 21 added." 



"Statement under article 19(1)** (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Artide19(1)). 

The statement will be published with the international application and the amended daims. 
tt must be in the language In which the international application Is to be published. 
K must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed artd as amended. It must be filed on a separate sheet and must b>e identified as such by a heading, 
preferably by using the words "Statement under Article 1 9(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given daim, contained in the international search 
report may be made only in connection with an amendment cf that claim. 



Consequence tf a demand for international preliminary examlnaUon has already been filed 

If. at the time of filing any amendments and any aoeompanying statement, under Articte 19, a demand for 
international preliminary examination has already been submitted, the applicant must preferaUy, at the time of 
filing the amendments (and any statement ) with the Intemational Bureau, also file with the International 
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a 
translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62 2, first ' 
sentence). For further information, see the Notes to the demand fomi (PCT/I PEA/401). 



Consequence with regard to translation of the intemational application for entry Into the national phase 

The appiicanrs attention is drawn to the fact that, upon entry into the national phase, a translation of the 
daims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the daims as filed. 

For further details on the requirements of each designated^elected Offioe, see Volume II of the PCT Applicant's 
Guide. 
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INTERNATIONAL SEARCH REPORT 

(PCT Aftiole 18 and Rute« 43 and 44) 



Appttcant'ft or agent's fife referdnoe 

6177. P CP 


pQfi FURTH ER Notification of Transmittat of Intern ationai Search Report 
. ^ (Fomi PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 
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This Internationa! Search Report consists of a total of _ 

fX] It is also aocontpanied by a copy ot each prior art dociiment cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the t>asis of the international appltcation in the 
language in which it was filed, unless otherwise indicated under this item. 

the international search was carried out on the basis of a translation of the international application furnished to this 
' Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino add sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

[X] contained in the international application in written form. 

[X] filed together with the tntemational application in computer readable form. 

I I furnished subsequently to this Authority in written fomi. 

I I furnished subsequently to this Authority in computer readble form. 

[X] the statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
international application as filed has been fumished. 

[y| the statemerrt that the information recorded in computer readable form is identical to the written sequence listing has been 
fumished 



{K] Certain dafms were found unsearchable (See Box I). 
Pr| Untty of invention Is lacking (see Box II). 



4. With regard to the title, 

pT] tlie text is approved as submitted by the applicant. 

j I the text has been established lay this Authority to read as follows: 



5. With regard to the abstract, 

pr| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b). by this Authority as it appears in Box III. The applicant may, 
within one morrth from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



I I «• suggested by the applicant. ^ None of the figures. 

n because the applicant failed to suggest a figure. 

I I because this figure better oharacterizes the invention. 



International application No. 

INTE^WIlONAL SEARCH REPORT ^ ^^^^^^ 99/20881 



Box I Observations where certain claims were found unsearchable (Continuation f Item 1 f first sheet) 

This International Search Report has not been established in respect of certain claims under Article I7(2}(a} for the folbwing reasons: 
1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. OaimsNos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, speci^cally: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. P I Oaimsl^os.. 

because they are dependent claims ar>d are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of Invention Is lacking (Continuation of Kern 2 of first sheet) 

This International Searching Authority found multiple inventions in this intemationai application, as follows: 

see additional sheet 



1 . I w i As ail required additional search fees were timely paid by the applicant, this Intemationai Search Report covers all 
'-^ searchatile claims. 

2. [ I As all searchable claims could be searched without effort justifymg an addrtronaf fiee, this Authority did not invite payment 

of any addrttonat fee. 



3. I I As only some of the required addrtiona] search fees were timely paid by the applicant, this International Search Report 
^ covers only those claims for which fees were paid^ specifically claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the clafms; it ia covered by efaims Nos.: 
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□ 



The additional searoh fees were accompanied by the applicant's protest. 
No protest aooompanied the payment of additional search fees. 
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Continuation of Box 3. 

Claims Nos.: claims 32» 33, 35, 36. 70, 71. 76, 78 and 79 and partially 
claims 1. 18, 28, 44, 61. 72 and 141 



Present claims 1, 18, 28, 44, 61, 72 and 141 relate to an extremely large 
number of possible products. In fact, the claims encompass so many 
possible confounds that a lack of clarity (and/or conciseness) within the 
meaning of Article 6 PCT arises to such an extent as to render a 
meaningful search of the claims impossible. 

Moreover, in view of the large number and also the wording of the claims 
presently on file, which renders it difficult, if not impossible, to 
determine the matter for which protection is sought, the present 
application fails to comply with the clarity and conciseness requirements 
of Article 6 PCT (see also Rule 6.1(a) PCT) to such an extent that a 
meaningful search is impossible. 

In addition, the obscure definition of claims 32. 33, 35, 36, 70, 71, 76, 
78 and 79, relating to an unidentified SEQ ID. and referring to the 
examples renders as well the search of these claims impracticable. 

Consequently, the search has been carried out for those parts of the 
application which do appear to be clear, namely the particular sequences 
SEQ ID NOs.: 1, 2, 3, 4, 5, 6, and 8, variants, and uses thereof 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 65.1(e) PCT). The applicant 
15 advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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Continuation of Box 1.2 

Claims Nos.: claims 32, 33, 35, 36, 70, 71, 76, 78 and 79 and partially 
claims 1, 18, 28, 44, 61, 72 and 141 



Present claims 1, 18, 28, '44, 61, 72 and 141 relate to an extremely large 
number of possible products. In fact, the claims encompass so many 
possible compounds that a lack of clarity (and/or conciseness) within the 
meaning of Article 6 PCT arises to such an extent as to render a 
meaningful search of the claims impossible. 

Moreover, in view of the large number and also the wording of the claims 
presently on file, which renders it difficult, if not impossible, to 
determine the matter for which protection is sought, the present 
application fails to comply with the clarity and conciseness requirements 
of Article 6 PCT (see also Rule 6.1(a) PCT) to such an extent that a 
meaningful search is impossible. 

In addition, the obscure definition of claims 32, 33, 35, 36, 70, 71, 76, 
78 and 79, relating to an unidentified SEQ ID. and referring to the 
examples renders as well the search of these claims impracticable. 

Consequently, the search has been carried out for those parts of the 
application which do appear to be clear, namely the particular sequences 
SEQ ID NOs.: 1, 2, 3, 4, 5, 6, and 8, variants, and uses thereof 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-31, 34, 37-69, 72-75, 77, 80-129, 
136-140 and partially 141 



Proteases capable of cleaving the beta secretase cleavage 
site of APP, variants thereof; polynucleotides encoding 
them; vectors and host cells comprising the same; antibodies 
for the polypeptides and uses of the foregoing in screening 
tests. 



2. Claims: 130-135 and partially 141 

APP isoform wherein the last two carboxy terminus amino 
acids are Lysine residues. 
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WO0&/I7369 PCT/L'S99/2088I 
What is claimed is: 

S 

1 . Any isolated or purified nucleic arid polynucleotide that codes for a protease 

capabJe of clcaviji^ the beta (3) secreiase cleavage site of APP that contains two or 
f Q 5 iDore sets of special aucleic acids, where the special nucleic acids arc separated by 

nucleic acids thai code for about 100 lo 300 amino acid positions, wbeie the amino 
acids ID chose positions may be any amino acids, where the First set of special 
nucleic acids consists of the nucleic acids chat code for the peptide DTG. where the 
first nucleic acid of the first special set of nucleic acids is, the fust special nucleic 
10 acid, and where the second set of nucleic acids code for either the peptide DSG or 

DTG. where the last nucleic acid of the second set of nucleic acids is the last special 
20 nucleic acid, with the provl&o that the nucleic acids disclosed in S£Q ID NO. 1 and 

SEQ. ID NO. 5 arc not included. 



IS 



25 



15 2. The nucleic acid polynucleotide of claim 1 where the two sel<i of nucleic acids are 
separated by nucleic acids that code for abou: 125 to 222 amino acid positions, 
which may be any anuno acids. 

3. The nucleic acid polynucleotide of claim 2 that code for about 150 to 172 amino 
2Q acid positions, which may be any amino acids. 

4. The nucleic acid polynucleotide of claim that code for about 172 amino acid 
positions, which may be any amino acids. 

25 5. The nucleic acid polynucleotide of claim 4 where the nucleotides arc described in 
40 SEQ. ID. NO. 3 

6. The nucleic acid polynucleotide of claim 2 where the two sets of nucleic acids are 
separated by nucleic acids that code for about ISO to 196 amino acid positions. 



45 



30 



7. The nucleic acid polynucleotide of claim 6 where the two sets of nticleotides are 
separated by nucleic acids that code for about 196 amino acids (positions). 



6t 
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8. The nucleic acid polynucleotide of claim 7 where the two sets of uucJeic acids arc 
separated by the same nucleic acid sequences that separate the same set of special 
nucleic xids in SEQ. D, NO. 5. 

9. The nucleic scid polynucleotide of claim 4 where the iwo sets of nucleic acids arc 
separaied by nucleic acids that code for about ISO to 190, amino acid (positions). 

10. Tbe nucleic acid polynucleotide of claim 9 where the two sets of nucleotides are 
separated by nucleic acjl«; thai code for aboui 190 amino acids (positions). 

J 1 . Tbe nucleic acid polynucleotide of claim 10 where the two sets of nucleotides arc 
separated by the same nucleic acid sequences that separate the same set of special 
nucleotides in SHQ. ID. NO. I . 

12- Claims 1- 1 1 where the first nucleic acid of the first special set of amino acids, that 
is, the first special nucleic acid, is opcrably linked to any codon where the nuclic 
acids of that codon codes for any peptide comprising from 1 to lO.CXXl amino acid 
(positions). 

13. Tbe nucleic acid poi vmicleotide of claims 1-12 where the fint special nucleic acid is 
operably linked to nucleic acid polymers that ccxle for any peptide selected from the 
group consisting of: any any reporter proteins or proteins which faciliiaic 
purification. 

14. The nucleic acid polynucleotide of claims 1-13 where the first special nucleic acid is 
operably linked to nucleic acid polymen that code for any peptide selected from the 
group consisting of: immunoglobin-heavy chain, maltose binding protein, glutaihion 
S transfec^n. Green Ruoresccnt protein, and ubiquitin. 

15. Qaims 1- 14 where the last nucleic acid of the second set of special amino acids, that 
is, Che last special nucleic acid, is operably linked to nucleic acid polymers that code 
for any peptide comprising any amino acids from I to 10,000 amino acids. 
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wo 00/1 73« 9 PCT/tSmOgS 1 

1 6. Claims 1-15 where the last special auch'ic acid is openhly linked to any codon 

5 

linked to nucleic acid polymers that code for any peptide selected from the group 
consisting of. my reporter proteins or proteins which faciliute purification. 

10 5 17. The nucleic acid polynucleotide of claims 1-16 where the first special nucleic acid is 

operably linked Po nucleic acid polymers that code for any peptide selected from the 
group consisting of: imjnunoglobin-beavy chain, maltose binding protein, glutatfaion 
5 transfection. Green Fluorescent protein, and ubiquitin. 

15 

10 IS. * Any isolated or purified nucleic acid polynucleotide that codes for a protease 
capable of cleaving the beta secretase cleavage site of APP that contains two or 
20 moK scis of special nucleic acidsv where the special nucleic acids are separated by 

nucleic acids thai code for about 100 to 300 amino acid positions, where the amino 
adds in rhose positions may be any amino acids, where the first set of special 
15 nucleic acids consists of the nucleic acids that code for DTG, where the first nucleic 

25 

acid of Che first special sec of nucleic acids is, the first special nucleic acid, and 
where the second set of nucleic acids code for either DSC or DTG, where the last 
Qucleic acid of the second set of special nucleic acids is the last special nucleic acid, 
30 where the first special nucleic acid is operably linked to nucleic xids that code for 

20 any number of amino acids from zero lo 81 amino acids and where each of those 

codons niay code for any amino acid. 

35 

19. The nucleic acid polynucleotide of claim 18 , where the first special nucleic acid is 
operably linked to nucleic acids that code for any nun\ber of from 64 to 77 amino 

25 acids where each codon may code for any amino acid. 

40 

20. The nucleic acid polycucleoiide of claim 19 . where the first special nucleic acid is 
operably linked to nucleic acids that code for about 71 amino acids peptide. 

45 

30 21, The nucleic acid polynucleotide of claim 20, where the first special nucleic acid is 
operably linked to 7 1 amino acid peptide and where the first of those 7 1 amino acids 
is the amino acid T. 



SO 



63 



55 



wo 00/17369 



VCTA}S99aom 



22. The nucleic acid po]>7iucteotide of claim 21, where the polynucleotide comprises a 
sequence thai is ai least 95% identical to the same correspondiij^ amino adds in 
S£Q. ID. NO. 3, that is, identical to the sequences in SEQ. ID. NO. 3 including the 
sequences from both the first and or the second special nucleic acids, toward the N- 
Terminal, through and including 71 amioo acids, see Example 10, beginning from 
the DTG site and including the nucleotides from that code for 71 amino acids). 

23. The nucleic acid polynucleotide of claim 22, where the complete polynucleotide 
comprises identical to the same corresponding amino acids in SEQ. ID. NO. 3. thai 
is» identical to the se<jueQce5 in SEQ. ID. NO. 3 including the sequences from both 
the first and or the second special nucleic acids, toward the N-TenninaJ. through 
and including 71 amino adds, sec Example 10, beginning from the DTG site and 
including the nucleotides from that code for 7 ] amino acids). 

24. The nuc)eic acifl polynucleotide of claim 18 . where the first special nucleic acid is 
operably linked to nucleic acids that code for any number of from about 30 to 54 
amino acids where each codon may code for any amino acid. 

25. The nucleic acid polynucleotide of claim 20, where the first special nucleic acid is 
operably linked to 47 codons where the first those 35 or 47 amino acidi is the 
amino acid £ or C. 

26. The nucleic acid polynucleotide of claim 2U where the polynucleotide comprises a 
sequence that is at least 95% identical to the same corresponding amino acids in 
SEQ. ID. NO. 3, thai is, identical to that portion of the sequences in SEQ. ID. NO. 
3 including the sequences from both the first and or the second special nucleic 
acids, toward the N-Terminal, through and including 35 or 47 amino acids, see 
Example 11 for the 47 example, beginning from the DTG site and including the 
nucleotides from that code for the previous 33 or 47 amino acids before the DTG 
site). 
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27. The nucleic acid polynucleotide of claim 22, wt^re the polynucleotide comprises 
identical to the same corresponding amino acids in SEQ. TD. NO. 3. thai is, 
identical to the sequences in SEQ. ID. NO. 3 including the sequences from both the 
first and or the secoiid spedsl oucteic acids, toward the N-Terxninal, through aad 
including 35 or 47 aniimx acids, see Example i i /or the 4? example, beginning from 
the DTG site and including the nucleotides from ihat code for the previous 35 or 47 
aniino acids before the DTG site). 

28. * Any isolated or purified nucleic acid polynucleotide that codes for a protease 
capable of cleaving ihe beta (p) secretase cleavage site of APP thai contains two or 
more seis of qiecial nucleic acids, where the special nucleic acids are separated by 
nucleic acids that code for about 100 to 300 anuno acid positions, where the amino 
acids in those positions may be any 2anmo acids, where the Tirst set of special 
nucleic acids consists of the nucleic acids that code for the peptide DTG, where the 
first nucleic acid nf the first special set of amino acids is, the first .special nucleic 
acid, and where the second set of special nucleic acids code for cither the peptide 
DSG or DTG, where the last nucleic acid of the second set of special nucleic acids, 
the last special nucleic actd. is opcrably linked to nucleic acids that code for any 
number of codons from 50 to 1 70 codons. 

29. The nucleic acid polynucleotide of claim 29 where the last special nucleic acid is 
operably linked to nucleic acids comprising from 1 00 to 1 70 codons. 

30. The nucleic acid polynucleotide of claim 30 where the last special nucleic acid is 
oper&bly linked to nucleic acids comprising from U2 to 163 codons. 

31. The nucleic acid polynucleotide of claim 3 1 where the last special nucleic acid is 
0|)erakly linked to nucleic acids comprising about 142 codons. 

32. The nucleic acid polynucleotide of claim 32 where the polynucleotide comprises a 
sequence that is at least 95% identical to SEQ. ID. # (Example 9 or 10). 



t5 



wo 00/1 7369 ?Cr/VS99.'2Qm 

33 . The nucleic acid polynucleotide of claim 33, where the complete polynucleotide 
^ cwnpnscs SEQ- ID. # (Example 9 or 10). 

34. Tbe-oucleic acid poJysucleoUde of daim 31 whe;r the last special nucleic acid is 
1Q 5 opcrsbly linked lo nucleic acids comprising about 163 codoos. 

35. The nucleic acid polynucleotide of claim 35 whcr? the polynucleoude comprises a 
sequence that is at least 95% identical to SEQ. ID. # (Example 9 or 10). 
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ID 36. The nucleic acid polynucleotide of claim 36, where the compleie polynucleotide 
comprises SEQ. ID. # (Example 9 or 10). 

37. The nuc)e)C acid polynucleotide of claim 3 \ where the last special nucleic acid is 
opcrably linked to nucleic acids comprising about 170 codons. 

15 

38. Claims 1 -38 where the second set of special nuclcid acids code for the peptide DSG, 
and optionally the iirsc set of nucleic acid polynucleotide is operably linked to a 
peptide purirication ta%. 

20 39. Claims 1-39 where the nucleic acid polynucleotide is operably linked to a peptide 
purification tag which is six histidine. 

40. Claims 1 -40 where the first set of special nucleic acids are on one polynucleotide 
and the second set of special nucleic acids are on a second poiynucteotide, where 

25 both first and second polynucleotides have at Jeass 50 codons. 

41. Claims MO where the first set of special nucleic acids are on one polynucleotide 
and the second set of special nucleic acids are on a second polynucleotide, where 
both first and second polynucleotides have ai lease 50 codons where both said 

30 polynucleotides are in the same solution. 

42. A vector which contains a polynucleotide described in claims 1-42. 
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43. A cell or cell iine which contans a polynucleotide described in claims I -42. 



44. Any isolated or purined peptide or protein comprising an amino acid polymer that is 
a pfiotease capable of cleaving the beta (?) secretase cleavage site of APP that 
contains two or nxxicsets of special amino acid:i. where the special amino adds are 
separated by about 100 to 300 amino acid po5;itions. u'hcve each amino acid 
postiion can be any amino add, where the first set of special amino acids consists of 
the peptide DTG^ where the fust amino acid of the fint special set of amino acids i<K 
the first special anuno acid, where the second set of amino acids is selecied from the 
peptide comprising either DSG or DTG, where the last amino acid of the second set 
of special anuno acids is the last special amino acid, with the proviso thai the 
proteases disclosed in SEQ ID NO. 2 and SEQ. ID NO. 6 ai* not included. 

45. The amino ackl polypeptide of claim 45 where the two sets of amino adds are 
separated by about 125 to 222 amino acid po!titmn<i where in each position it may be 
any amino acid. 

46. The amino acid polypeptide of claim 46 where the two sets of amino acids arc 
separated by about 150 to 172 amino acids. 

47. The amino acid polypeptide of claim 47 where the two sets of amino acids are 
separated by about 172 amino acids. 

48- The amino acid polypeptide of claim 48 where the protease is described in SEQ. ID. 
NO. 4 

49. The amino acid polypcpiidc of claim 46 where the two sets of amino acids art 
separated by about 150 to 196 amino acids. 

50. The amino acid polypeptide of claim 50 where the two sets of amino acids are 
separated by about 196 amino acids. 
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5 1 . The amino acid polypepude of claim 51 wheir the two stts of amino adds are 
separated by tbe same amino acid sequences ifaat separate the same set of special 
amino acids in SEQ. ID. NO. 6. 

52. The amino acid polypeptide of claim 46 where the two sets of amino acids are 
separated by about 150 to 190, amino acids. 

53. The amino acid polypeptide of claim 53 where the two sets of nucleotides are 
separated by about 1 90 amino acids. 

54. The amino acid polypeptide of claim 54 where the two sets of nucleotides are 
separated by tbe same amino acid sequettces that separate the same set of special 
amino antte iti SEQ. ID. NO. 1, 

55. Claims 45-55 where the first amino acid of the first special set of amino acids, that 
is, the first special amino acid, is opcrably linked to any peptide comprising from 1 
to 10,000 amino acids. 

56. The amino acid polypeptide of claims 45-56 where the first special amino acid is 
operably linked to any peptide selected from the group consisting of; any any 
reporter proteins or proteins which facilitate purification. 

57. Tbe amino acid polypeptide of claims 45-57 where the first special amino acid is 
operably linked to any peptide selected from the group consisting of: 
immunoglobin-heavy chain, maltose binding protein, glutathion 5 transfection, 
Green Fluorescent protein, and ubiquitio. 

58. Claims 45-58. where the last amino acid of the second set of special amino acids, 
that is, tin last special amino acid, is operably linked to any peptide comprising any 
amino acids from 1 to 10,000 amino acids. 
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59. Claims 45-59 where the last special amino acid is operably linked any peptide 
selected from ihc group coosisiing of any rtporter proteios or pioicins which 
facilitate puh&c&titm. 

60. The amino acid polypeptide of claims 45-60 where the 5xst special aoino acid is 
opcrably linlied to any peptide selected from the group consisting of: 
imxnunogJ&biD-heavy chain, maltose binding proteiot glmathion 5 transfecuon, 
Gieeo Fluorescent protein, and ubiqutdo. 

61. * Any isolated or purified peptide or protein comprising an amino acid 
polypeptide thai codes for a protease capable of cleaving the beta secretasc cleavage 
site of APP that coduuhs two or more sets of special amino acids, where the special 
amino acids are separated by about ]00 to 300 amino acid positions, where each 
amino acid in each position can be any amino acid, where the first set of special 
amino acid.^ consists of the amino acids DTG. where the first amino acid of the first 
special set of amino adds is, the first special amino acid, D, and where the second 
set of amino acids is either DSG or DTG, where the last amino acid of the second 
set of special amino acids is the last special amino acid, where the first speciEJ 
amino acid is operably linked to amino acids thai code for any number of amino 
acids from zero to 8 1 amino acid positions where in each position it may be any 
amino acid. 

62. The amino acid polypeptide of claim 62. where the first special amino acid is 
operably liniued to a peptide from about 30 to 77 amino acids positions where each 
amino acid position may be any amino acid. 

63. The amino acid polypcpiide of claim 63, where the first special amino acid is 
operably linked to a peptide of 35, 47. 71, or 77 amino acids. 

64. The amino acid polypeptide of claim 63, where &e first special amino acid is 
operably linked to the same corresponding pepiides from S£Q. ID. NO. 3 thai are 
35, 47, 71, or 77 peptides in length, beginning counting with the anaino acids on the 
first special sequence, DTG, towards the N-ieminal of SEQ. ID. NO. 3. 
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65. The amino acid ]\o<ypcpiidc f>/ claim 65, where the polypeptide comprises a 
sequence that is at least 95% identical to the same corresponding amino acids in 
SEQ. ID. NO. 4, that is, identical to that portion of the sequences in SEQ.ID. NO. 4, 
including all the sequences from both the fust and or Che second special nucleic 
acids, toward the N- temiinal, through and including 73. 47, 35 amino acids before 
the fint special amino acidis. (Examples 10 and 1 1). 

66. The amino acid polypeptide of claim 65. where the complete polypeptide comprises 
the peptide of 71 amino acids, where the first of the amino acid is T and the second 
isQ. 

67. The amino acid polypeptide of claim 62, where the first special amino acid is 
opcrably linked to any number of from 40 to 54 amino acids (positions) where each 
amino acid position may be any amino acid. 

68. The amino acid polypeptide of claim 68, where the tiist special amino actd is 
opcrably linked to amino acids that code for a peptide of 47 amino acids. 

69. The amino acid polspeptide of claim 69, where the fir^t special amino acid is 
opcrably linked to a 47 amino acid peptide wbcrc the first those 47 amino acids is 
the amino acid E. 

70. The amino acid pol>*peptide of claim 70, where the polypeptide comprises a 
sequence that is at least 95% identical to SEQ. ID. # (Example 10). 

71. The amino acid polypeptide of claim 7 1 , where the complete polypeptide comprises 
SEQ. ID. # (Example 10). 

72. • Any isolated or purified amino acid polypeptide that is a protease capable of 
cleaving the beta (?) secretase cleavage site of APP that contains two or more sets 
of special amino acids, where the special amino acids are separated by about 100 to 
300 amino acid positions, where each amino acid in each position can be any amino 
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acid, where the first set of special amijio acids consists of the amino acids that code 
for DTG, where tiie first amino acid of the fitst special set of anioo acids is. tbe 
first special amino add^ D, and where the second set of amino acids arc cither DSG 
or DTG. where the last amino acid of the second set of special amino acids ts the 
last special azttinu acid, G, which is opcmbly linked lu any number of amino acids 
from 50 to 170 amino acids, which may be any amino acids. 

73 . The amino acid polypeptide of claim 73 where the last special amino acid is 
operably linked to a peptide of about lOO to 170 amino acids. 

74. The amino acid polypeptide of claim 74 where the (a^t special amino acid is 
operably Jinked to to a peptide of about 142 to 163 amino acids. 

75. The amino acid polypeptide of claim 75 where the last special amino acid is 
operably linked to to a peptide of about about 142 amino acids. 

76. The amino acid polypeptide of claim 76 where tbe polypeptide comprises a 
sequence that is a; least 95% identical to SEQ. ID. # (Example 9 or 10). 

77. The amino acid polypeptide of claim 75 where tbe last special amino acid is 
operably linked to a peptide of about 163 amino adds. 

78. The amino acid polypeptide of claim 79 where the polypeptide comprises a 
sequence that is ai least 95% identical to SEQ. ED. # (Example 9 or 10). 

79. Tbe amino acid polypeptide of claim 79, where tbe complete polypeptide comprises 
SEQ. D. # (Example 9 or 10). 

80. The amino acid polypeptide of claim 74 where the last special amino add is 
operably linked to to a peptide of about 170 amino acids. 

81 . Claim 46-8 1 where the second set of special amino acids is comprised of the peptide 
with the amino acid sequence DSG. 

7J 
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82. Claims 45-82 where the amino acid polypeptide is opcrahiy linked to a peptide 
purincaiioa tag. 

83. Claims 45-83 where the amino acid polypeptide is operably linked to a peptide 
punfjcation tag which is six histidine. 

84. Claims 45-84 where the First sci of special amino acids are on one polypeptide and 
the second set of special amino acids are on a second pol>peptide» where both fim 
anti second polypeptide have at lease SO aniino acids, which may be any amino 
acids. 

85. Claims 45-84 where the first set of special amino acids are on one polypeptide and 
the second set of special amino acids are on a second pol>peptide, where both first 
and second polypeptides have at lease 50 amino adds where both said polypeptides 
are in liie same vessel. 

86. A vector which contains a polypeptide described in claims 45-86. 

87. A cell or cell line which contans a polynucleotide described in claims 45-87. 

88. The process of making any of the polynucleotides, vecton, or cells of claims 1-44 

89. The process of making any of the polypeptides, vectorr or cells of claims 45-88 

90. Any of the polynucleotides, polypeptides, vectors, cells or cell lines described in 
claims 1-88 made from the processes described in claims 89 and 90. 



91. * An isolated nucleic acid molecule comprising a polynucleotide, said 
polynucleotide encoding a Hu-Asp pol>'peptide and having a nucleotide sequence at least 
95% identical to a sequence selected from the group consisting of: 
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(a) a nucleotide sequence cncodiog a Hu-Asp f)o]ypcpdde stlecied from 
ibe group consisting of Hu-Asp 1, Hu-Asp2(a). and Hu-Asp2(b). wherein said Hu-Asp I, 
Hu-Asp2(a) and Hu-Asp2(b) polypeptides have the complete amino acid sequence of SEQ 
ID N0:2. SEQ ID NO:4, aid SEQ ID No:6, /espccUvely; and 

(b) a nucleotide sequence complementary to the nucleotide sequence 

af(a). 

92. The nuc)eic acid molecule of claim 92, wherein said Hu-Asp polypeptide is Hu- 
Asp 1, and sad polynucleotide molecule of 1(a) comprises the nucleotide sequence of SEQ 
IDNO:l. 

93. The nucleic acid rooiccule of claim 92, wherein said Hu-Asp polypeptide is Hu- 
Asp2(a). and said polynucleotide molecule of 1(a) comprises the nucleotide sequence of 
SEQ ID N0:4. 

94. The nucleic acid molecule of claim 92, wherein said Hu-Asp polypeptide is Hu- 
Asp2(b), and said polynucleotide molecule of 1(a) comprises the nucleotide sequence of 
SEQ ID N0:5. 

95. An isolated nucleic acid moltscule comprising polynucleotide which hybridizes 
under stringent conditions to a po!>'nucleotide having tbe nucleotide sequence in (a) or (b) 
of claim 92. 

96. A vector comprising the nucleic acid molecule of claim 96. 

97. Tbe vector of claim 97. wherein said nucleic acid molecule is opcrably linked to a 
promoter for the expression of a Hu-Asp polypeptide, 

98. The vector of claim 97, wherein said Hu-Asp polypeptide is Hu-Aspl. 

99. The vector of claim 97. wherein said Hu-Asp polypeptide is Hu-Asp2(a). 

100. The veaor of claim 97, wherein said Hu-Asp polypeptide is Hu-Asp2(b). 
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101 . A host cell comprising ibe vector of claim 98. 

102. A jnethod of obtaining a Hu-Asp polypeptide comprising culiuring the host cell of 
claim 102 and isohtiiig said Hu-Asp polypeptide. 

103. An isolated Hu-Aspl polypeptide comprising an amino acid sequence at least 95% 
identical to a sequence comprising the amino acid sequence of SEQ ID N0:2. 

104. An isolated Hu-Asp2(a) polypeptide comprising an amino acid sequence at least 
95% identical to a sequence comprising the amino acid sequence of SEQ ID NO;4. 

!05 . An iscd^cd R\i-Asp2(a> polypeptide comprising an amino acid sequence ai least 
95% identical to a sequence comprising the amino acid sequence of SEQ ID N0;8. 

106 An isolated antibody that binds specifically to the Hu-Asp polypeptide of any of 
claims 104-107. 

sequence comprising the amino acid sequence of SEQ ID N0:8. 

107 An isolated antibody that binds specifically to the Hu-Asp polypeptide of any of 
claims 104-107. 

108. * A method to identify a cell that can be used to screen for inhibitors of p 
secretase activity comprising: 

a) identifying a cell that expresses a protease capable of cleaving APP at the |) 

secretase site. 

comprising: 

i) collect the cells or the superaantcnt from the cells to be identiHed 

ii) measure the production of a critical peptide, where the criiica} 
peptide is sdected from the group consisting of either the APP C- 
teiminal peptide or soluble APP. 

iii) select the cells which produce the critical peptide. 
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109. The method of claim 108 where the celis arv collected and the oiiicaJ peptide is the 

5 

APP C-tcnninal pcplidt created as a itsuli of the p sccmase cleavage. 

1 10. Tte mcihod of claim 1 08 where the supenanteot ii collected and the critical peptide 
W 5 is solubk APP where the soluble APP has a C-tcrminal created by p secrctase cleavage. 

111. The method of claim ICS where ibc cells contain any of the nucleic acids or 
polypeptides of claims 1-86 and where the cells arc shown to cleave the p secretase site of 
any peptide having the following peptide .«ructurc, P2. PL Pl\ P2'. where P2 is K or N, 

10 where PI is M or L, where ?V is D, where P2* is A. 

20 U2. Th£rafiUiodofclaimniwhercP2isKandPlisM. 

113 The method of claim 1 12 where P2 is N and PI is L. 
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114 * Any bacterial cell compiising any nucleic acid*; or peptides in claims 1 -86 
and 92-107. 



^0 1 15 A bactcriaJ cell of claim 1 14 where the bacteria is Ecoli. 

70 

1 16 Aii> cuJtaryotic cell comprising any nucleic acids or polypcpiides in claims I -86 and 
92-107. 



117 • Any insect cell comprising any of the nucleic acids or polypeptides ic claims 
25 1-86 and 92-107. 

1 1 ii A insect cell of claim 1 1 7 where the insect is sf9. or High 5 . 

1 19 A insect cell of claim 100 where the insect cell is High 5 . 

30 

120 A mammalian cell comprisia^ any of the nucleic acids or polypeptides in claims l- 
86 and 92-107. 
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12 1 A manimaJian cell of claim 120 where the manunalian cell is selected from the 

5 

group consisung or human, rodent, iagomoiph, and pdmate. 

122 A mammalian cell of claim 121 where the mammalian cell is selected from the 
10 3 group consistiag of human cell. 

123 A mammainin cell of claim 122 wheie the human ceU is selected from the group 
comprising HEK293, and IMR-32. 

15 

10 124 A mammalian cell of claim 121 where the cell is a primate cell. 
20 ^25 A primate cell of claim 124 u'here the primate cell is a COS-7 cell. 

126 A mammalian cell of claim 12 1 where cell is selected from a rodent cells. 
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127 A rodent cell of claim 126 selected from, CHO-Kl , NcurD-2A, 3T3 cells. 

128 A yeast cell of claim 1 15. 

20 129 Ab avian cell of ctoum 1 15. 

130. * Any isofonn of APP where the last rv^o carboxy terminus ainiao acids of thai 
isoform are both lysine residues. 

25 13 1 The isoform of APP from claim 130 comprising the isoform known as APP695 
modified so thai its last two having rwo lysine residues as its last two carboxy terminus 
amino acids. 

132 The isoform of claim 131 comprising SEQ. ED. 16. 

30 

133 Tbe isoform variant of claim 130 1 comprising SEQ. ID. NO. 18, and 20. 
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J 34 .Any eukaryotic cell line, comprising nucleic acids or polypeptides of claim 130- 
133. 

1 35 Any ccU line of claim 1 34 that is a mammal jam cell line (HEK293. Ncun)2a. art 
prelened plus an> cnhcis.) 

1 36 A method for identifying inhibitors of an enzyme that cleaves the beta secretase 
cleavabe site of APP comprising: 

a) culturing cells in a culture medium under condidons in which the enzyme 
causes processing of APP and release of amyloid beta-peptide 
into the nnedtum and causes the aocumulaiion of CTF99 fragments of APP in cell 
lysatcs, 

b) exposing the culnned cells to a test compound; and specifically 
deifixmtning whether the test compound inhibits the function of the cnryme by 
measuring t[it amount of amyloid beta-pcptide released into the 

medium and or the amount of C7TP99 fragments of APP in cell Jysaics; 

c) identifying test compounds diminishing the amount of soluble amyloid beta 
peptide present in the culture medium and diminution of CTF99 fragmcnis of APP in ccU 
lysaics as Asp2 inhibitors. 

137 The otethod of claim 136 wherein the culmred cells are a human, rodent or insect 
ceil line. 

138 The method of claim 137 wherein the human or lodem cell line exhibits p sccrtiasc 
activity in which processing of APP occurs with release of amyloid beta-pcptidc into the 
culture medium and accumulation of CTF99 in cell lysates. 

239. A method as in claim 138 wherein the human or n>dent cell line treated with the 
antisense oligomers directed against the enzyme that exhibits p secretase activity, reduces 
releuse of soluble amyloid beia-pcptidc into the culture medium and accumuJation of 
CrP99 in cell lysates. 
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140. A method for the identificaiion of an agent tha decreases the acti viiy of a Hu-Asp 
polypeptide selected from the group consisting of Hu-Aspl, Hu-Asp2(a). and Hu-Asp2(b). the 
method comprising 

(a) . - determining the acti vity of said Hu-Asp polypeptide in the presence of a test 
agent and inlhc absence of a test agent; and 

(b) comparing the activity of said Hu-Asp polypeptide determined in the 
presence of said test agcjil to the activity of said Hu-Asp polypeptide 
detennined in the absence of said test agent; 

whereby a lower level of activity in the presence of said test agent than in the absence of said 
test agent indicates that said lest agent has dcocased the activity of said Hu-Asp polypeptide.. 

141 . The nudeic acids, peptides, proteins, vectors, celU and cell lines, and assays described 
herein. 
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